Pharmacokinetics and hepatic extraction of metoprolol in rats with glycerol-induced acute renal failure.
The aim of the present study was to evaluate the effect of glycerol-induced acute renal failure (ARF) on the pharmacokinetics and hepatic extraction of metoprolol in rats. Experimental ARF in rats was induced by injections of 50% glycerol into the leg muscle (10 ml/kg). Pharmacokinetics and hepatic extraction of metoprolol was evaluated by means of intravenous, intra-intestinal, and intra-portal administration of the drug. The blood metoprolol concentration following intravenous infusion in ARF rats was similar to that in control rats. On the other hand, the blood metoprolol concentration at 5--10 min after intra-intestinal administration in ARF rats was significantly higher than that in control rats, and the oral clearance (CL/F) of the drug was significantly decreased in ARF rats. Hepatic extraction following intra-portal infusion was not altered by glycerol-induced ARF; however, hepatic first-pass extraction of metoprolol was dose-dependent and saturable in both ARF and control rats. These results suggested that the decreased CL/F of metoprolol in rats with glycerol-induced ARF is mainly a result of the increased initial absorption rate in the intestine followed by partial saturation of hepatic first-pass metabolism.